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(54) POSITIONING TYPE STEERING COLUMN DEVICE 

(57) A positioning type steering column device, 
comprising a steering column (1 ) having a bulged part 
(19) formed by a hydraulic pressure bulge forming meth- 
od, the bulged part (1 9) further comprising a pair of flat 
surface parts (20) opposed, back to back, to vertical 
plate parts for tightening of a body mounting bracket, 
the pair of flat surface parts (20) further comprising pro- 
jected parts (21) outward-projectedlyfomied toward the 
vertical plate parts opposed thereto, whereby even If a 
warpage occurs on the flat surface parts (20) by punch- 
ing out when the bulged part (19) is fomned by the hy- 
draulic pressure bulge forming method, a steering col- 
umn tightening holding force can be prevented from low- 
ering. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a positioning 
type steering column device which prevents a drop in 
the fastening grip of a steering column caused by tilt or 
telescopic adjustment operations, even if a flat surface 
portion of a bulge portion is warped during punch per- 
foration when forming the bulge portion during a bulge 
fomriing process. 

BACKGROUND ART 

[0002] Steering columns for vehicles are provided 
with tilt mechanisms which allow vertical position adjust- 
ment of the steering wheel to allow the driver to assume 
a preferable driving position. For the same purpose, 
they can be provided with telescopic mechanisms, 
which allow position adjustment of the steering wheel in 
fonward/backward direction, or tilt-telescopic mecha- 
nisms, which allow position adjustment in both vertical 
and f onward/backward direction. 

[0003] In order to enable tilt rotation of the tilt mech- 
anism around the tilt pivot or telescopic sliding along the 
steering column axis direction, the steering column is 
configured so that it can be fastened to vehicle side sup- 
porting members in order to maintain the secured state 
of the steering column in the selected position, while at 
the same time allowing a relative displacement with re- 
spect to the vehicle side supporting members. 
[0004] In order to perfomfi the relative displacement 
and securing of the steering column with respect to the 
vehicle side supporting members, distance brackets, 
which are provided with, for example, flat side walls, are 
used as column side supporting members, which are 
anchored to the cylindrical steering column. Typically, 
the side walls of these distance brackets are perforated 
with round holes or long holes, with a shaft rod member 
passing through the round holes in the tilt mechanism 
and through the long holes In the telescopic mechanism, 
enabling tilt rotation around the tilt pivot or telescopic 
sliding along the axis of the steering column. The steer- 
ing column and the distance brackets are members 
which are manufactured separately, and are generally 
anchored to each other by welding. 
[0005] Now, a novel steering column has been pro- 
posed, which does not use these distance brackets an- 
chored by welding. Instead, a portion of the tubular ma- 
terial is replaced by a bulge portion that Is bulged out 
therefrom, which can be manufactured using a hydraulic 
bulging method. Among the steering columns of this 
type, a steering column is known, in which, as shown in 
FIG. 11 , for example one portion of the steering column 
51 is bulged out to fomn a bulge portion 52. 
[0006] The bulge portion 52 is provided with a pair of 
back-to-back flat^surface portions 53, which directly abut 
against the vehicle side supporting members (not 


2 

shown in the drawings). These flat surface portions 53 
are perforated by round holes 54 in order to pass the 
shaft rod member through. With this steering column 51 
in which the bulge portion 52 is formed, it is possible for 
5 example to omit some of the parts constituting the tilt 
mechanism, which has the advantage that is allows a 
reduction of manufacturing costs for the steering device, 
for example. 

[0007] The following prior art document is related to 
the invention of the present application: 

Japanese Lald-Open Patent Publication, JP 
H8-276852A (page 3. Fig. 3) 

[0008] However, when manufacturing using a hydrau- 
lic bulging method, a pressure force accompanying the 
punch perforations acts on the flat surface portions 53, 
particulariy when perforating the round holes 54, caus- 
ing a certain amount of deviation around the hole por- 
tions in the flat surface portions 53, which may prevent 
the flat surface portions 53 from being finished to flat 
surfaces. In other words, with the hydraulic bulging 
method, instead of countering the cutting load with a die 
as during the punching process in a press method, the 
goal is to counter that load with pressure oil O, whteh is 
a non-rigid body in contact with a workpiece W opposite 
the applied pressure of a punch P, as shown in FIG. 12. 
In this case, while there are no problems with the per- 
forations themselves, the flat surfaces 53 warp around 
the perforated portions, resulting in the flat portions 53 
not being finished as flat surfaces. 
[0009] The warping whk;h arises on the flat portions 
53 creates, an error equal to AD with respect to a refer- 
ence plane I, as shown in FIG. 13 for example. If this 
warping on the flat surface portions 53 becomes large, 
the contact surfaces become unstable during tilt or tel- 
escopic adjustment operations, preventing the intended 
fastening power from being achieved and the steering 
column from being held securely. 
[0010] An object of the present invention is to provide 
a positioning type steering column device which can 
prevent a drop in the fastening grip of the steering col- 
umn, even if warping arises during punched perforation 
when forming a bulge portion of the steering column us- 
ing a hydraulic bulging method. 

DISCLOSURE OF INVENTION 

[0011] In a preferred embodiment of the present in- 
vention, a positioning type steering column device com- 
prises a vehicle body mounting bracket comprising a 
pair of vertical plate portions; a cylindrical steering col- 
umn comprising a bulge portion gripped by the pair of 
vertical plate portions of the bracket; a steering shaft ro- 
tatably provided inside the steering column; a shaft rod 
member provided passing through the bulge portion of 
the steering column and the pair of vertical plate portions 
of the bracket; and a fastening mechanism, which is pro- 
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vided on the shaft rod member and which secures the 
steering column by adjusting a distance between the op- 
posing pair of vertical plate portions; wherein the bulge 
portion comprises a pair of fiat surface portions formed 
in opposition to the pair of vertical plate portions of the 
bracket, projection portions formed protruding from the 
pair of flat surface portions toward the opposing vertical 
plate portions, and through holes perforated into the pro- 
jection portions. 

[0012] The projection portions formed in the bulge 
portion of the present invention protrude outwardly from 
the flat surface portions away from the steering column. 
These projection portions are protruded in accordance 
with the machining error arising on the flat surface por- 
tions at the punch perforation, and can cancel out any 
warping of the flat surface portions during perforation. 
[0013] As a result, for example during a tilt or tele- 
scopic adjustment operation, in the event that, for ex- 
ample, a cam mechanism is used to tighten, then the 
tightening vertical plate portions of the vehicle body 
mounting bracket and the projection portions of the flat 
surface portions come in contact over the entire area 
around the shaft rod member, providing a stable reac- 
tion force, therefore making it possible to securely hold 
the steering column. 

[001 4] According to the present invention, it is prefer- 
able that the projection portions protrude In outward di- 
rection from the flat surface portions by a specified val- 
ue. 

[0015] Further, according to the present invention, it 
is preferable that a span of the flat surface portions of 
the bulge portion is equal to or larger than an outer di- 
ameter of the steering column. 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] 

FIG. 1 is a lateral view showing one embodiment of 
the steering column device according to the present 
invention. 

FIG. 2 is a cross-sectional view showing the tilt ad- 
justment pivot shown in FIG. 1 in detail. 
FIG. 3 is a cross-sectional view showing the upper 
vehicle body mounting bracket shown in FIG. 1 . 
FIG. 4 shows the main part of the steering column 
shown in FIG. 1, with (a) being a perspective view 
of the steering column, (b) a lateral view of the steer- 
ing column, and (c) a cross-sectional view of the 
steering column. 

FIG, 5 Is a partial cross-sectional view of the steer- 
ing column shown in FIG. 4. 

FIG. 6 is cross-sectional view of the column tight- 
ening mechanism used In the steering column de- 
vice according to the present Invention. 
FIG. 7 is a cross-sectional view showing another 
embodiment of the column tightening mechanism 
according to the present invention. 


FIG. 8 shows the projection portions formed in the 
bulge portion of the steering column according the 
present invention, with (a), (b), (c), and (d) being 
plane views of different modification examples. 
5 FIG. 9 shows the main part of the steering column 
according to another embodiment of the present in- 
vention, with (a) being a perspective view of the 
steering column and (b) a cross-sectional view of 
the steering column. 
10 FIG. 1 0 is a partial cross-sectional view of the steer- 
ing column shown In FIG. 9. 
FIG. 11 is a perspective view of the steering column 
comprising a conventional bulge portion. 
FIG. 12 is a diagrammatic view showing a punch 
perforation method using a typical hydraulic bulging 
method. 

FIG. 1 3 is a partial cross-sectional view of a steering 
column, showing the warping of the flat surtace por- 
tions created by the punch perforation method us- 
ing conventional technology. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0017] The following Is a detailed description of an 
embodiment of a steering column device of the present 
invention, with reference to the accompanying draw- 
ings. As shown in FIG, 1, the steering column device 
according to the present invention is provided with a 
steering column 1 and a steering shaft 2 positioned in- 
side the steering column 1 . This steering column 1 is, 
for example, made of a tubular soft-steel material, and 
is provided with a bulge portion using a hydraulic bulging 
method. The steering shaft 2 is rotatably supported with- 
in the steering column 1 by shaft bearings 3 and 4, which 
are positioned at the ends of the steering column 1 . A 
steering wheel 5 which applies a steering force to one 
end of the steering shaft 2 Is attached to steering shaft 2. 
[0018] On the other hand, the middle portion of the 
steering column 1 is held by an upper vehicle body 
mounting bracket 6, while the end opposite the steering 
wheel 5 is supported by a lower vehicle body mounting 
bracket 7. 

[0019] As shown in FIG. 2, the lower vehicle body 
mounting bracket 7 comprises a vehicle body mounting 
plate portion 8, which is attached by a fastening member 
to the vehicle body, and vertical plate portions 9a and 
9b which form a single unit with the vehicle body mount- 
ing plate portion 8 and extend vertically downward as a 
pair of left and right plate portions.. On the column side, 
a lower column mounting bracket 10 is attached by be- 
ing welded onto the steering column 1 . The lower col- 
umn mounting bracket 10 has a shape like three sides 
of a square in cross-section and Is wedged between the 
pair of left and right vertical plate portions 9a and 9b of 
the lower vehicle body mounting bracket 7 and has a 
pair of left and right plate portions 1 1 a and 1 1 b opposite 
the vertical plate portions 9a and 9b of the lower vehicle 
body mounting bracket 7. 
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[0020] The pair of left and right vertical plate portions 
9a and 9b of the lower vehicle body mounting bracket 7 
are provided with through-holes 12 (see FIG. 1) which 
open forward, and the pair of left and right plate portions 
11a and 11b on the lower column mounting bracket 10 5 
are provided with circular through-holes 13. A tilt bolt 14 
Is provided which passes through the through-holes 12 
and 13 and is secured by screwing together with a nut 
15. This tilt bolt 14 separates from the open through- 
holes 12 by moving toward the front side of the vehicle 
body when a load is applied from the steering wheel 5. 
Further, this functions as a tilt pivot for the steering col- 
umn 1 . rotating with the tilt pin as a center when the tilt 
position of the steering column 1 is adjusted. 
[0021] As shown in FIG. 3, the upper vehicle body 
mounting bracket 6 is provided with a vehicle body 
mounting plate portion 16, which Is attached to the ve- 
hicle body, and a pair of left and right tightening vertical 
plate portions 17a and 17b. These tightening vertical 
plate portions 17a and 17b are both linked to vehicle 
body mounting plate portion 1 6 and extend vertically up 
and down, gripping the steering column 1 between the 
opposing vertical plate portions 17a and 17b. Arc- 
shaped grooves 1 8 are formed in both vertical plate por- 
tions 17a and 17b, such that the steering wheel 1 can 
be pivoted up and down by a tilt adjustment operation. 
[0022] A removable member (for example, a capsule, 
a coating plate), which is not shown in the drawings, Is 
provided between the vehicle mounting portion of the 
upper vehicle body mounting bracket 6 and the vehicle 
body. This member makes it possible for the vehicle 
mounting bracket 6 to slide forward and move away from 
the vehk^le body together with the separation of the tilt 
bolt 1 4 described above, when excessive load Is applied 
from the steering wheel. 

[0023] As shown in FIG. 4 (a), a bulge portion 19 on 
the steering column 1 which is gripped between the ver- 
tical plate portions 17a and 17b of the upper vehicle 
body mounting bracket 6 is fomied approximately at the 
lengthwise center. As shown in FIG. 4 (b) and FIG. 4(c), 
this bulge portion 19 comprises a pair of back-to-back 
flat surface portions 20. This pair of flat surface portions 
20 is configured such that their span S is equal to or 
larger than a steering column diameter D^. This pair of 
back-to-back flat surface portions 20 comprises circular 
projection portions 21 which project outward (toward the 
vertical plate portions) from the steering column 1 . The 
pair of projection portions 21 is pierced by round holes 
22 which allow a shaft rod member to pass through. The 
round holes 22 are pierced by punching inward from the 
outside of the steering column 1 during the hydraulic 
bulging process. The projection portions 21 fomned on 
the flat surface portions 20 project out from the steering 
column 1 by a distance AA. 

[0024] As shown in FIG. 5, the projection portions 21 
project outward for a distance of AA f rom the steering 
coluWin 1 in relation to a reference plane 1, which coin- 
cides with the flat surface portions 20. According to test- 
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Ing results regarding AA, when the wall thickness t of 
the tubular material is 1 .6 to 2.3 mm. the value of AA is 
preferably within the range from 0.5 to 2.0 mm. More 
preferable still is that the value be within the range from 
0.8 to 1 .6 mm. Furthenmore, testing provided the follow- 
ing preferable values regarding the size of the projection 
portions 21 . The diameter D of the flat surface portions 
20 is preferably within the range of 12 to 30 mm. while 
the diameter d of the round holes 22 Is preferably within 
the range of 6 to 1 0 mm, judging from the testing results. 
[0025] Referring to FIG. 6, the following is a descrip- 
tion of the column mounting mechanism which secures 
the tilt adjustment position. The shaft rod member 24, 
which is provided with a head portion 23, passes 
through the arc-shaped groove 18 in the vertical plate 
portion 17a of the upper vehicle body mounting bracket 
6, the round holes 22 In the pair of flat surface portions 
20 of the steering column 1 , and the arc-shaped groove 
18 in vertical plate portion 17b. The area of the head 
portion 23 of the shaft rod member 24 that is in contact 
with the vertical plate portion 1 7b has a substantially rec- 
tangular cross-section and engages the groove 1 8, thus 
preventing rotation. 

[0026] On the other side, a fixed cam member 25, a 
movable cam member 26, a lever 27, and a thrust bear- 
ing 28 are provided at the front end of the shaft rod mem- 
ber 24 which projects out from the vertical plate portion 
17a, and are further secured to that front end by being 
tightened by a nut member 29 which Is screwed onto a 
threaded portion fomned on the shaft rod member 24. 
The surface of the fixed cam member 25 that is in con- 
tact with the vertical plate portion 1 7a has a substantially 
rectangular cross-section and engages the groove 18, 
thus preventing rotation. The movable cam member 26 
and the lever 27 are joined together such that they can- 
not rotate in relation to each other, and operation of the 
lever 27 Is coupled to rotation of the movable cam mem- 
ber 26. 

[0027] The fixed cam member 25 and the movable 
cam member 26 are each provided with cam lobes on 
the surface opposite the other cam member, such that 
when the cams rotate in relation to each other, the dis- 
tance between the shafts of the fixed cam member 25 
and the movable cam member 26 changes. When the 
position of the steering column is adjusted, rotating the 
lever 27 in one direction causes th'^e movable cam mem- 
ber 26 to rotate, thereby reducing the distance in axial 
direction between the fixed cam member 25 and the 
movable cam member 26, while at the same time caus- 
ing the tightening of the steering column 1 to become 
disengaged due to the increase in the distance between 
the vertical plate portions 1 7a and 1 7b, thus making the 
steering column 1 freely adjustable with regard to posi- 
tion. 

[0028] When the positioning adjustment of the steer- 
ing column 1 is complete and the position of the steering 
column Is to be secured, the lever 27 is rotated In the 
opposite direction. When this happens, the movable 
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cam member 26 rotates In conjunction with the rotation 
of the lever 27, causing the distance in axial direction 
between the fixed cam member 25 and the movable 
cam member 26 to increase. This reduces the distance 
between the vertical plate portions 1 7a and 1 7b, causing 
the position of the steering column 1 to be secured by 
the tightening of the bulge portion 1 9 of the steering col- 
umn 1 . 

[0029] In this embodiment, when a till adjustment op- 
eration is made to the above configuration, the vertical 
plate portions 17a and 17b of the vehicle mounting 
bracket 6 are first fn contact with the projection portion 
21 , and the vertical plate portions 1 7a and 1 7b are dis- 
placed toward the center of the steering column, while 
the vertical plate portions 1 7a and 1 7b are effectively in 
flush contact with the projection portions 21 around the 
shaft rod member 24, so that the steering column 1 Is 
held securely, 

[0030] The following is a description of an embodi- 
ment of the present invention different from the above 
description. As shown In FIG. 7, this embodiment conn- 
prises a different column tightening mechanism. This 
column tightening mechanism has the following config- 
uration. The shaft rod member24. which is provided with 
the head portion 23, passes through the arc-shaped 
groove 18 in the vertical plate portion 17a of the upper 
vehicle mounting bracket 6, the round holes 22 In the 
pair of flat surface portions 20 of the steering column 1 , 
and the arc-shaped groove 1 8 in the vertical plate por- 
tion 17b. The area of the head portion 23 of the shaft 
rod member 24 that contacts the vertical plate portion 
17b has a substantially rectangular cross-section and 
engages the groove 18, thus preventing rotation. 
[0031] On the other side, the front end of the shaft rod 
member 24 which projects from the vertical plate portion 
17a Is provided with a male thread. The surface on one 
side of a nut member 30 which Is screwed onto the male 
thread contacts the vertical plate portion 17a while the 
surface on the other side forms a tapered surface 31. 
The front end of a lever 32 is also provided with a ta- 
pered surface in order to mate with the tapered surface 
31 of the nut member 30. The nut member 30 is formed 
with a female thread passing through it. As described 
above, one side of the female thread In the nut member 
30 is screwed together with the shaft rod member 24, 
while the other side of the female thread is screwed to- 
gether with a securing bolt 33. The tightening of this se- 
curing bolt 33 secures the tapered surfaces of the nut 
member 30 and the Iever32 such that they cannot rotate 
In relation to each other. 

[0032] When the position of the steering column is to 
be adjusted, rotating the Iever32 In one direction causes 
the nut member 30 to rotate in the same direction, which 
causes the distance between the vertical plate portions 
17a and 17b to increase. This causes the tightening of 
the steering column 1 to disengage, enabling the steer- 
'-'ing column 1 to be freely adjustable with regard to po- 
sition. 


[0033] When the positioning adjustment of the steer- 
ing column.1 is complete and the position of the steering 
column is to be secured, the lever 32 is rotated in the 
opposite direction. When this happens, the nut member 
5 30 rotates in conjunction with the rotation of the lever 
32, reducing the distance between the vertical plate por- 
tions 1 7a and 1 7b, and causing the position of the steer- 
ing column 1 to be secured by the tightening of the bulge 
portion 1 9 of the steering column 1 . 
10 [0034] In this embodiment, as in the embodiment de- 
scribed previously, when a tilt adjustment operation is 
made, the vertical plate portions 1 7a and 1 7b of the ve- 
hicle mounting bracket 6 are first in contact with the pro- 
jection portion 21 , and the vertical plate portions 1 7a and 
15 1 7b are displaced toward the center of the steering col- 
umn, wtiile the vertical plate portions 17a and 17b are 
effectively in flush contact with the projection portions 
21 around the shaft rod member 24, so that the steering 
column 1 is held securely. 
20 [0035] Moreover, in each of the above embodiments, 
it is possible to replace the circular projection portions 
21 formed on the flat surface portion 20 with polygonal 
projection portions 34 with four, six, or more sides as 
shown in FIG. 8(a) and FIG. 8(b), with elliptical projec- 
ts tion portions 34 as shown in FIG. 8 (c), or with oval pro- 
jection portions 34 as shown in FIG. 8 (d) . 
[0036] The following is a description of an embodi- 
ment of the present invention different from the above. 
The configuration is approximately the same as the first 
30 embodiment described above. Also the configuration of 
the lower side of the outer tube is the same as in the first 
emt)odlment As shown in FIG. 9 (a), a steering column 
35 of this embodiment, which is applied to atelescopte 
steering column device, comprises an inner tube 36 and 
35 an outer tube 37. This inner tube 36 is Inserted into the 
outer tube 37 such that it freely slides in the axial direc- 
tion of the steering column. The inner tube 36 and the 
outer tube 37 are made from tubular soft-steel material. 
[0037] In this steering column 35. the inner tube 36 is 
40 provided with a bulge portion 38, which is gripped be- 
tween the pair of vertical plate portions of the upper ve- 
hicle mounting bracket. As shown in FIG. 9(a) and FIG. 
9(b), this bulge portion 38 comprises a pair of back-to- 
back flat surface portions 39. This pair of back-to-back 
45 flat surface portions 39 Is configured such that their span 
S is equal to or larger than a steering column diameter 
Dg. The pair of flat surface portions 39 is each provided 
with oval projection portions 40 which project outward 
(in the direction of the vertical plate portions) from the 
50 steering column 35 . The pair of projection portions 40 is 
pierced by long holes 41 for passing the shaft rod mem- 
ber through. The long holes 41 are pierced by punching 
Inward from the outside of the steering column 35 during 
the hydraulic bulging process. The projection portions 
55 40 formed on the flat surface portions 39 project outward 
by a distance AA from the steering column 35. 
[0038] As shown in FIG. 1 0, the projection portions 40 
project outward for a distance AA from the steering col- 
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umn 35 in relation to reference plane I which coincides 
with the flat surface portions 39. According to testing re- 
sults regarding AA. when the wall thickness t of the tu- 
bular material is 1 .6 to 2.3 mm. the value of AA is pref- 
erably within the range from 0.5 to 2.0 mm. More pref- 5 
erabte still is that the value be within the range from 0.8 
to 1.6 mm. At the same time, testing provided the fol- 
lowing preferable values regarding the size of the pro- 
jection portions 40. The width W of the flat surface por- 
tions 39 is preferably within the range of 12 to 30 mm, io 
while the width w of the long holes 41 is preferably within 
the range of 6 to 1 0 mm. 

[0039] In this embodiment, when, for example, the 
cam mechanism is cinched in a telescopic or a tilt-tele- 
scopic adjustment operation, the vertical plate portions 
of the bracket are first in contact with the projection por- 
tion 40, and the vertical plate portions are displaced to- 
ward the center of the steering column, while the vertical 
plate portions and the projection portion 40 around the 
shaft rod member are effectively in flush contact, so that 
the steering column 1 can be held securely. 
[0040] Moreover, for the joining of the two tubes, In- 
stead of positioning the inner tube on the upper side and 
the outer tube on the lower side, it is also possible to 
reverse this arrangement. 

[0041] Further, the method for forming the bulge por- 
tion of the steering column described above is not lim- 
ited to a hydraulic bulging method, and an explosive 
bulging method or a rubber bulging method may be 
used. A pressing method may also be used instead of so 
a bulging method. 

[0042] Further, an aluminum alloy material may be 
used instead of a soft-steel material for the steering col- 
umn. 

35 

INDUSTRIAL APPUCABILITY 

[0043] The steering column according to the present 
Invention is useful for a vehicle steering device, and is 
particularly suitable for preventing a drop in the fasten- 40 
ing grip of the steering column even if the flat surface 
portions warp during punch perforation, because it can 
compensate for that as it is provided with projection por- 
tions on the projection portions of the steering column 
which project outwardly from the flat surface portions. 


Claims 

1. A positioningtype steering column device, compris- so 
ing: 

a vehicle body mounting bracket comprising a 
pair of vertical plate portions; 

a cylindrical steering column comprising a 55 
bulge portion gripped by the pair of vertical 
plate portions of the bracket; 
a steering shaft rotatably provided inside the 


steering column; 

a shaft rod member provided passing through 
the bulge portion of the steering column and the 
pair of vertical plate portions of the bracket; and 
a fastening mechanism, which is provided on 
the shaft rod member and which secures the 
steering column by adjusting a distance be- 
tween the opposing pair of vertical plate por- 
tions; 

wherein the bulge portion comprises a pair of 
flat surface portions formed in opposition to the pair 
of vertical plate portions of the bracket, projection 
portions formed protruding from the pair of flat sur- 
face portions toward the opposing vertical plate por- 
tions, and through holes perforated into the projec- 
tion portions. 

2. The positioning type steering column device ac- 
cording to claim 1 , wherein the projection portions 
protrude in outward direction from the flat surface 
portions by a specified value. 

3. The positioning type steering column device ac- 
cording to claim 1 or claim 2, wherein a span of the 
flat surface portions of the bulge portion is equal to 
or larger than an outer diameter of the steering col- 
umn. 

4. The positioning type steering column device ac- 
cording to any of claims 1 to claim 3, wherein the 
through holes fonmed in the bulge portion are round 
holes. 

5. The positioning type steering column device ac- 
cording to any of claims 1 to claim 3, wherein the 
through holes formed in the bulge portion are long 
holes. 


BNSOOCID: <EP .1S53002A1J_> 


I 



FIG. 1 


BNSDOCID:<EP 1553002A1J > 


EP 1 553 002 A1 



FIG. 2 


BNSDOCID: <EP 15S3002A1 I > 


8 


EP 1 553 002 A1 


6 



17b 17a 


FIG. 3 


BNSOOCID: <EP 1553002A1J_> 


9 


EP 1 553 002 A1 



BNSOOCID: <EP 1553002A1 l_> 


EP 1 553 002 A1 



EP 1 553 002 A1 



BNSOOCID: <EP 15S3002A1J_> 


EP 1 553 002 A1 



EP 1 553 002 A1 



BNSDOCID:<EP 1553002A1 I > 



EP 1 553 002 A1 



FIG. 10 


BNSDCX;iO: <EP 15S3002A1J_> 


16 


EP 1 553 002 A1 



FIG. 11 


17 


BNSDOCID: <EP 1553002A1J_> 


EP 1 553 002 A1 


//a 

V / / 


/ / 
/ 


/ 


VA 


FIG. 12 



FIG. 13 


BNSDOCIO: <EP ^^1553002A1_L> 


18 


EP 1 553 002 A1 


INTERNATIONAL SEARCH REPORT 

Intemational application No. 


PCT/JP03/08378 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI' B62D1/18 


According to Internationa] Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentelicHi searched (classification system foUowed by classification symbols) 
Int. CI' B62D1/00-1/28 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields seaarched 
Jitsuyo Shinan Koto 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 

Electronic data base consulted during the mtemationa! search (name of data base and, where practicable; search terms tised) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 

Citation of document, with indication, where appropriate, of flic relevant passages 

Relevant to daim No. 

X 

JP 8-276852 A (NSK Ltd.), 
22 October, 1996 (22.10.96), 
Par.Nos. [0014] to [0017]; Fig. 2 
(Family: none) 

1-5 

X 

JP 10-7003 A (NSK Ltd.), 

13 January, 1998 (13.01.98), 

Par. Nos. [0011] to [0013]; Fig. 14 

(Family: none) 

1-5 

Y 

JP 63-30605 Y2 (Nissan Diesel Motor Co., Ltd.), 
16 August, 1988 (16.08-88), 
Columns 2 to 4; drawings 
(Family: none) 

1 


[xj Further documents arc listed in the continuation of Box C. See patent family annex. 


* Special categories of cited documents: 
"A" document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

'L" document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use. exhibition or other 

"F* document published prior to the international filing date but later 


T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed bvention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y** document of particular relevance; the clttiincd inveutiou cannot be 
considered to invohre an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a perstm skilled in the art 
document member of the same patent fomily 


Date of the actual completion of the international search 
29 July, 2003 (29.07.03) 

Dale of mailing of the international search report 
12 August, 2003 (12.08.03) 

Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Authorized ofSoer 

Telephone No. 


Form PCT/ISAy210 (second sheet) (July 1998) 


19 


BNSOOCID: <EP 1553002A1J_> 


EP 1 553 002 A1 


Dm»NATIONAL SEARCH REPORT 


Intcmalioozd aj^lication No. 

PCT/JP03/08378 


C (Conlinuation). DC>CUMEhrrS CONSIDERED TO DE RELEVANT 


Caicgoiy* 


Citation of document, with indi cation, vrhcrc appropriate, of the relevant passages 


Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 172194/1978 (Laid-open No. 91371/1980) 
(Mitsubishi Motors Corp.), 
24 June, 1980 (24.06.80), 
Fig. 2 

(Family; none) 

JP 59-33043 A (Hisashi OKI) , 
22 February, 1984 (22.02.84), 
Page 1; Fig- 3 
(Family: none) 

JP 5-8783 A (Bridgestone Cycle Co., Ltd.), 
19 January, 1993 (19.01.93), 
Par. Nos. [0012] to [00131; Figs. 4 to 7 
& EP 491363 Al & OS 5253890 A 


Relevant to claim No. 


Fonn PCT/ISA/210 (continuation of second sheet) (July 1998) 


20 


BNSOOCIO: <EP_ 


_1553002A1_ 


